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[0052] ^cDi:£, HfWWfeH^Oftm^o-C* 
te®* 10 1 co?:n/Hgj$ l 5 rtco^x^v'-V/'U^^k 
i-5#^»Col/>-Ct,, 111 7, 08, RXfffl9<Dtf7->'i' 

* 1 0 1 !*3cD3fc{s-§-1&ttJfflMO SI-7 yyx ^ 1 1 2 CO 
®ffi-mJE#ffiro^-CEl 1 0^-T^7 7Sr#figL* 

[0 0 5 3] |2|7 7!>SI|9t;::fc1^-C, ^ttlfl*"^ V 
^4r*U, **U4**g*ffii»b *7c:, 111 
7 (a) , H8 (a) , HI 9 (a) H, *tl*fflfil\)&M 



(b) ,08 (b) , 13 9 (b) II, -tft-ehJIttlJtllM 

mmt) , varan, RmjwMHisitaHswE-E 

[0 0 5 4] *1\ WfflJWIBJji, 3t*±*ffip (*-^) 

[0 0 5 5] ®9Mb®tt*ft b co»i, fcnmwtmz.* 
ir y Ttftr y V 2 5 LT*ffc43fc»4«WS:»Br 

Sfcfe-efc^c KKJ'tawna, y 

-htil 9S^y-^t£»ffl«l 6 ^ii&ooftiffrBJE 
J; t) t^:#^«ESrPP*i-t-5o Bn*>, VDDtt*&iS2 2 
a, 2 2 V<0®ESr«f&LT 
20 *g£ 1 7 aCTOPL, VSCANMI2 1 a, 2 1bC 

m+5 v<Dnj£&m!fcLxy- hm@i 9 i-eiwm-i-s. 
i7a fcTOn$*u7t$j+ 5 v<oms.i^<ot. * y-*& 

[0 0 5 6] rffliUMli, B7 (a) , (b) \C7ik 
•t-lplc, p n WT* U !7x/i^«i5rt 

©«#^ N ^^otpm«SriiL-Tp + ScOfflgl 1* 

h 2 5»=*8t**b-CV^5*&, h7V-^^^Wi 
<t$r^r-r y7^y K2 5 d^'#fcb$1t5 r t IIT*^^ 

[0057] mm-mm*vtm&tiiz&x-te'}^/i>m® 1 
ccs^$i^ (kTcit) as3S£-fr-i\ anwefcs. 

5c 

[0058] isktc, wmmsite. ytmmzx «? 

/wffi^tl 5rtco^r-r yT^s' h 2 5 idg;ffl£-t?:5#JH 
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IC, VDD»i2 2a, 22b?:ILt, itfflW 
®§SI 10 1 f*3©MO S by # 1 1 2 © K W vte 

Ift^Mfil 7IMOS H7^v 5 ^^^»f^L5?./L^-+2 

~3 vMm<Dmj£ZfPto-tzt t t>K, VSCANM 

$2 1a, 2 1 bSriiL-C. ?iJtt»CMO S h7>^^ 

i i 2©^- h~mos (-7^^^? b*yvt1& 

[0 0 5 91 KKXtttSttl 7 a— CDflgJEPIMPfclJ: 
9, p^W^^/u^Jgl 5rt©#gfe3-i- V-Y (.iEH) li 

w©««-CBf*««lC3t*:fia*t'f-5t, £ft 
^^-Klllffl y^mm 1 5 (c:«^~jE?L»*s* 

[0 0 6 0] r r.-c\ mos h 7 >--Jx# 1 1 2<r>Jf— 

^e>#as*b5 0 ft*dfc*->w± 

ibu st>mia:©{£< 4ot^5*t y thr^v b 2 5 

i^S»$^5„ r»*tffll*BI8 (a) , (b) 
[0061] WWmn<o%M£.ib- *<T>&W)\± pi© 
*7^>\<W$,\ 5rt-e<O^tT^5c0T% ft3g±tf: — A-© 
#lt(^LT^S#Sffi©J^£gtt3- <h»ifc<, «l 

^E"f-5^i:»c/£5. 
[0 0 6 2] 1&V>tt-Qm^hthX\<^y * hf—hM 

mmmx'fi, mi 1 u) t^-t-j: 5 sni^4 
?A4ma*ira£&e. — #. r©ni6©^fiSK:fo^T 

fi, h7^-y**©^-f *A£gJ$fi, Elll (a) {C^ 
Ull (b) [c^-f-J; h 5 *©y- h^ot 
J*iN5 tot, {KK*ffiW*ffi$;h,fc*+ 

<, *E^b©y-<x^^$ij-r-sr ttfs-ctSo 

[0 0 6 3] ISfflJillfgll*, ga£ttfcft36£«ii(flcS^ 

(vout ) ^m^-tc-rmmxh^. 

ttiffiMO s h5y^^ 1 1 2 £y— ^.7^-0 y(E]8St 
L-Cftf^**, Bfc#fg# (Vout ) Srta^ii-5o i©# 
-£\ MOS h7>-^^ 1 1 2 tfmQVttfcX'Wi fairs X 
VDDMl2 2a, 2 2bKJ;t3, tr&i-MO 

s ^y-^^ 112© Kn'y|:M+2~3Vgt 
©ajESrlWni-3 i: i: fcK. VSCANMi2 1a, 
21bia9 > JiJftt-MOS h?y-^^ 1 1 2©y— 



(10) 

hH/L-t+ 2-3 VSAo«BESrfipini-5. ^ibie:, ft 

(ifittifflMos h7v^^ 1 1 2©y-^{c^mgft 

as 1 0 6 Sr»iR LT— jeoWMESrflE-t-J: 5 5 0 
[0064] tr^ r ©^m»l8]©ilmr©g«mi 

7yh25 rttcg«£;h,fcft3g£*-/i-©:i;£ PI ISfi© 
[0 0 6 5] ^©^a-, y TxK^y h 2 5±©*ffi 

*\ KH'>'tt«««l 7 afflS-Ctt, a&IW«W*fti6Sfi 

teo»^w«*«*^fcv^5fc«> % mi ok 
20 ^-f ftft#&tftEMOS h7>-^^ l i 2fi 

[0 0 6 6] *£oT, 7tfg-§-^(±lfflMO S h?^^ 

1 1 2©#S®(ca^©Hf|sflffi£TOn-t-S<>:, h^v 
^> 1 1 2 fi^ft:|fcl&.-cgM1H-3o -©t#, h?> 
^^■^1 l 2ii^m»fci!i^i-J;5y-^7^-oyiH]8S^ 

2 fc— S*«tt*s«Eix« <t 5 h - y-^W©«tell 
Sr«'>$1t5^< , 09 (a) , (b) K^-f-<fc 5 f-, 

30 #tB^Jl 0 7fcUJ*-t-5. 

[0 0 6 7] 4*J N ±|E©fg{±J*lf^S:ii>C©J; 5lcS«?L 

OS h7V-^^ 1 1 2(4iaiPlS«T*ibf^-t-5fci6 v K 

u-r^-y— ^K©mteH«:y— F^ffii 9To*fy 

v'-rA'-cfeg^i-K j e©afifcii^«tt) piox/uf« 

l 5rticiiy-^li4i5:ti«ci 6J;$\(Dmm>ftfertZ>, 
[0 0 6 8] tifeoT, ftlg^^-^fiy-^ttSfcfS^l 

40 -^filJ©^XV->r/UPtSS$(±^#$H5 0 w©/C 

ft. 09 (a) , (b) ic7jw-«i:5K» y-^me (V 
[0069] cwa?. %®MmzitM tfc^m# 

(Vout ) Sr#5ri*s-e*5. -©i§-£\ 3t***— 

^i:s:teffl«©fl;^f©ii^ii^«LT^5©T% 
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(11) 

19 

x% mi 2 (a) , (b) i^-t-j; 5 tc, f- vmm 

^tgl 8^ft(CPI^$tt57tfe, ^-hS£fcJ8IJ|L. * 

5Pfi53ix7t^lc3t|g±^-/W7)S#a$*i-5fc*, 

[0 0 7 0] Lt5^ x rroiffigira^s^itl, 

r®^fci«^^{±j^prtgt^?. 0 mz. m6 (a) , io 
(b) \zi,tc&^x. -m<Dmm^tz.mfrm&mi-<n% 

[00 7 1] ik^t, h7y^^©^-hffti9iw 

ffit,^*- h®/E£EW)PU K W >-te»ffi« 1 7 a \z V 
yyi?X*CD®mz. ! &mte!fo2~~3V<D'5&£ (VDD) 

W yfeSM 1 7 a^iby-;*ll£f8:f«£ 1 6t;:fa7J>5 

*v h 2 5(c^$tt5o ::*Ucj;!3, ^-r^/MSM^ 
b S« 1 lffiij (c ^ 16^$iJPS £ *b S 1 1 i> fc , 

t, mos h7y-^^ i i 2(OK{amffijJ s ^!&-r5, 

[0 0 7 2] f— Ml® 1 9KMOS h7V^ 

**1 1 2^fD#cffiT'«J^L5§^2~3 V(D<7-'-h 
n&.&8Vm U K W >-tttfca« 1 7 a fCMO S 
v*** 1 1 2*5f!,f^b5s^2~3 V(Dfl;ffiVDD£rPP 

[0 0 7 3] ^btC. MOS F7^^ 1 1 2©y- 

xmmmm i e i o 6 zmm lt-^ss 

£■#£1", MOS 1-7^^ 1 1 2fiy — 

mos hT^^^^wwffim/Ew^suciiBiL-cy-^ 
[0 0 7 4] «±<£>J;5K, z.(D&w<oM1&<nftm\z.£. 

II Ttf-7- y V 2 5 Sr^i-^^m^TW-^^lc^tt-C 

i oic^-r j; st, v^^^^^-^ma^mxm^^ 

ZZ.kfrX$?> 0 L75>t> y-^y^or7lHl?g$r^L. so 



20 

t^s©^ ^^m^iwi^siffimjEo^bSry-x 

%tiL<»mth LXWiiii-tZZ. btfX'ZZo ^.(Otctb, m 
[0 0 7 5] fc:j8, mi 3 (b) 10ft««<OBCM 

Kl 1 1 i:5feffi-§-^aifflMOS hy^v 1 ;* 
^ 1 1 2 t ^SiJ^ic^;itT^-5co-e, 7*hV-bW,m 

[00 7 6] n^w/aw:, S3te*v t-Klll 
iftff-H&ai/BMOS h7>"^^ 1 1 2 £ ©ItM&ftjft 
-a-fc>*-Cfl^S7>:* s fflamZfa±.XZ5 e £t>tc, >y 

®m*mmx%z>m'&*:$Lt>L,x, mfe^f-^m^* 

mW^'^t&l 5Cp + Scd^-^ !1 T#<>-s/ h2 5Sr 
l&tHfflMOS 1 1 2«Ci«9Jt««-^tU 

h^tt-C*^-5r#aL, pMOS h^V'v 5 ^ 

* otm^ttifflMo s h?^^) ^.to^m^-^ 
[0077] *fc, mwmum*(o±w-<Dmfc*7F-rm 

6 (a) ^*J^T, ffitUfflPfl-e, tf— V %M 1 9 (d^j + 
5 V cd«JE ^Rl7JR-r 5 r t J; >J ^ ^^tH^Sr^ii $ 
-frT ^fefcfflJSE 1 7 a ^PP7JP$Hfc^J+ 5 V©m 

JESr^o^Sy-^ffi^ffl^l eic^pi-SJ: 5te:U-C 
L^L, ^!9m^¥©Sr^LTiSttl«P B 1fc:(ty- 

*vm.m® 1 6 5 v<7>mjE£«$i-.5 j; 5 

[0 0 7 8] $ feic, ±fH@^«^*^F«^ro#^^ 

*1-I2i6 (a) \zi$^x, ikffimmt isxmmffimz® 
i^-o^;&s, ®m&nzm*<"xt> z.<om^, 
4if©stia vitm^WiV&m b9>-vx* 1 1 2co 

[0 0 7 9] 

^STty-Y ^— Ki«»y- h7^^ 

*mmft oy-x *£»««©is < k: Hsaii&Ji ( ^ 

y Tt&Tv h) ar«AT^5. 

[0 0 8 0] Z<Dtcib, Sft^*-K«t?3S£Ut* 



> (12) 
21 

5, flgo-c. asttffir©«tm (mania . 3t*ae*. s 

a, feJE^micSSST'^l 1 (kTCjff) 
«iB*IWI***:#li«|-*-*ii#"e#«. ^fLfcJ:!), 
ffiltiFWHflElllftSl^Srtlflt-t-SCiis-e*, MO SS 
-Y y- - v'-fe >-^©tt«BSr C C DS^ y - vfr©ttli 

[00 8 1] * fc, a««*iiJBS:^-r*/Hll«T©- 
[0 0 8 2] SblC, Kift 

fS*«iniMos h7^# £©w$ftffl-a-;b-a--etT 

tf 5 -?£3„ $?>K:, gE#©CMOS:/n-tr*ftfif{£J:i? 
[0gD©1Bi**lftM] 

[02] *&w<z>mm<oMi&K&%mfcfe{$.m*e>miiL 

[0 3] *56W©Hi6©?K®tc#5@«^^^©^ 

»fffiiat?fc5o 

[04] *%^©njs©^ii^5@^^^^©^ 
H*rt©S5t^-f ^-K©#as:^r, mi©B-Ba 

[EI 5] *5IW©Hi£©^«g(c^5@fl^g^^©^ 
W*rt©ftflr##afflMO S h7>^^fflii^ 
-f\ Hl©C-CitSWrBia-Cfc.5. 

[i6] B6 (a) *^PJ©Hife©^fl8iC#S@^ 40 
»&§Jl^©£&©iH]&*/££*H-0-C*>.5„ 0 6 (b) 
14, EI6 (a) ©BttJM**?-*»f1s£*3B&©*W 5 

[1217] [217 (a) 11, *^W©HSS©^«^5@#: 

©D - D$|i$rffi-e©#-r y-y-r ^^*Sr^i-|2lT-fc £„ 
1217 (b) f4, *«M©Jllfe©^fl8tc^5@^ig^^^ 

<DW)^(om\immnh^m\zt6^^ s i215©e-e 

[1218] 12)8 (a) f4, *5IM©IIJ6©^ffi^5@^ so 



22 

«M6*^«>»fW©*«JHn©*)5tt«lJc*s«-5, El 4 
© D - DllWffiT*© tKt- V -y + £.^1-0 "Cfc 5 „ 

in 8 (b) f±, *mm<omi&<o}&mz.&zmim&m : ?- 

©»fW©*WJI8lll]0*>S*«BI=*ilt5, EI5©E-E 

ffix-© jKt 1 y -y /u^-* z^-rm t* & 5 „ 

[El 9] El 9 (a) 14, *^W©Hi£©^tc#5@#: 
S^^©«jf^NF©^ttlMW©*)S^li{ctJ»t5, 04 
©D-DlS»ffflT?©5K7 i yv'^/w^Sr^i-|g|-C*)5. 

0 9 (b) f±, ^^^©^©^ffi^SB^S^i 1 
©»fP«f©RajHW©ife54«tffl»C*iltS> 05©E-E 
iSWf mX'(D #7- y -y -y Sr*1-0 T-fc 5 , 

[010] *&w<Dmm<oMt&\z.&zm&m&m*<D%- 

[0111011 (a) f4, HMftifcIf yty 
hm©^-r*/W/f*ffi©4fc!i«r*-*-0T-&U, 011 
(b) »4, #*W©2fe*©«flBfc#3Bftt^*^©^ 
^/v/l*ffi©#fi£^-t-0 011 (c) f4, 

/vS^ffi©ttffiSr*-r0-Cfo5, 
[012] 012 (a) 14, **M©*iS©^«S{^5 

©«^f©^^ffiSr^-r0t?fc5 o 012 (b) tt, 0 
12 (a) ?r!ftK-t-Sfc«)©dr^y7'/-K<^-y h.K.U^-© 
f^iE©^^-»fB0-e*)5 o 
[013] 013 (a).tt, t£*0<Jf-#>-5BCMD«jg 

3 (b) is, ftm&nz&zBCMDmmvmfcm&mi- 
[W#©tftp^] 

1 5 t^/uffi®. 

1 5 a nl^FMil (R*«f«ll©3p*6*Jl) , 

16, i6a y-xmwcm®, 

1 7 7*G«9ttttlH«. 
17a KWViHftflWS, 

1 9 ^- hm®, 

20, 20a, 20b SiKtiJ^iS, 

2 1, 2 1a, 21b iE*Sflf (VSCAN) ft 

2 2, 2 2 a, 22b K^yfJ± (VDD) 
2 5 ^UT^yh . 

2 6 ^m^m. 

2 7a, 2 7b (HSCAN) tfc&i&jl, 

2 8a, 29a 5fc^i±lfS#-A^SS^, 
2 8b, 29b *¥*SE«4i-A*jiSHF\ 

2 8c, 29c 3t^mm^-ai^*^-, 

1 0 1 Ift&HX, 

1 0 2 Sfijfej6ff# (VSCAN) IEib*^|e]SS, 
103 Kwy^mjE (VDD) ^ib^lfilgS, 
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(13) 

23 24 
1 0 4 KHmt^r (H S CAN) IES^SIeISS, 1 1 1 Sft^-f b\ 

105 a, 105b *-f;y<7\ 112, 112a JtfltftfflfflMO S h 5 >^;* 

l o 6 Sm«^ (AnrBK) . 

[01] [H2]" 



loi mom* 



in 




15:-7XJI4W* 
16: V-XttMM 

17a; KKVttSHW 
19:*- h^H 



24 

S 



1 12 



SL 



2S p > 16 p+ 12 



— V 



1S= 2S 




20 : $g^a 

21 : VSCANGMftti 
22 : VDDttfttt 

24 : SttJft 

25 : 97^» h (WaSaiM) 

111 :»3fc^*-K 

112 :*«^J«iaifflM0Sh7>^^ 



ii :p+ mm 

12:nM 

13: 
23: 

15a :nS^t«l <S*t*Ml<0*:|WII») 



[010] 
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(14) 




VSUB 



27* HSCANflUMi 28a,Z93: Jt**«^AW8? 

28b, 29b: HSCANAJjtf* 2 8c 29c: Jtfc*J ft*** 
1 07 : **m*<5«i 1 1 2: *««**JttffiM0S h 5 > * 




KU-OWBE (VDD) 



ft flU ¥ 1 1 -195778 




ry . r-- 
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(16) 



[011] 



[Ell 2] 




15a 



i * 






(b) 



19 
,18 




1 5a 



